The 
Introduction
Solid image sensors currently used are mainly two kinds, CCD (charge coupled device) and CMOS (complementary metal oxide semiconductor). With the development of large scale integrated circuit manufacturing technology in recent years, the performance of CMOS image sensors which originally at a disadvantage have been closer to CCD, such as the sensitivity, noise, resolution, etc. In addition, CMOS sensor has advantages of high integration, low power consumption, simple interior structure and so on, among which the most important characteristic is high speed [1] . So with the development of manufacture and technology, CMOS image sensors will be widely applied in camera with high frame rate and high resolution system of many fields. The high resolution means the image sensor can get more detail information of objects and record the high definition image. While the high frame rate image acquisition system can capture and record the movement of high speed objects, which is helpful for the further study of their detail information. Therefore CMOS image acquisition system with high frame rate and high resolution has wide application market.. The image acquisition system will capture images of different color under various light sources. Whereas the colors in the images show different from their real color since the objects reflect rays spectrum variedly. Auto white balance (AWB) is the process of removing unrealistic color casts, so that objects which appear white in person are rendered white in the image. There are many AWB algorithms proposed in the literature, such as grey world, perfect reflector, neural network, etc [2] [3] [4] [5] .Generally, AWB algorithms consist of three steps. The first is estimating the color temperature, and then calculating different channel gains. Lastly the channel gains are used to correct the unrealistic image. C. Weng, et al. used dynamic threshold for white point detection and make the auto white balance algorithms more flexible than other existing algorithms [6] . R.Z. Zhou presented an adaptive algorithm of auto white balance for digital camera, which can improve the precision of the estimated color temperature [7] . In this paper, a novel adaptive AWB algorithm is proposed to improve the quality of images based on in-depth studies of correlative adaptive algorithm.
CMOS Image sensor
There are two kinds of CMOS image sensor, which are integrated circuit composing of photoelectric diode and FET (Field Effect Transistor)array respectively. The CMOS image sensor of the image acquisition system introduced in this paper is CYIV1SE2000AA with 2. When the image data are acquiring, Control & Registers block distributes the required high speed clock signals over the entire width of the CMOS sensor. The timing and control circuits with all kinds of drive impulses and control impulses are responsible for the readout of control signals and controlling the speed of output data .And the time registers are configured to control the timing sequence in the process of image acquisition, including pixels exposure, data sampling, data amplify, A/D conversion, data output and so on. In addition, the CMOS image sensor implements a control system to modulate the exposure of an image by configuring the registers. 
System Architecture Design
The high-frame-rate and high-resolution image acquisition system consists of three modules as a whole, i.e., image sensor module, image preprocessing module and Image Signal Processor (ISP) module. Figure 2 shows the image acquisition system hardware diagram. As to the advantage of CMOS image sensor, CYIV1SE2000AA is applied to establish the platform of image sensor module. The CMOS sensor can be controlled and configured by the FPGA processor through SPI bus. The image preprocessing module is the key part of the system, which is used to control the other modules and implement image preprocessing including two key image processing techniques, i.e. color space conversion and auto white balance. The ISP module comprises two Image signal processor chips, MV9335 and MDIN340. The MV9335 chip provided many image processing functions to ensure exceptional image quality, such as color gamma correction, noise filtering, color enhancement. After receiving YUV4:2:2 format video signals, MDIN340 is able to implement video format conversion and transmit the video signals with DVI transmitter.
The image preprocessing module consists of FPGA and QDR (Quad Data Rate SRAM) circuit. The QDR is used to image preprocessing and control the system through configuring other chips as a processor. After getting the LVDS standard levels signals from CMOS image sensor, the FPGA processor can cut out the image according to the requirement and store the image data in QDR to match the process speed of the next ISP chips. Then the image data will be read out from QDR ceaselessly and circumrotate horizontally according to the configuration. SRAM resources in the FPGA are used as frame cache memory, which can store the image data to horizontal circumrotate. The FPGA processor will read the configuration parameters in EPRAM to initialize the system after power up. The ISP chips MV9335 and MDIN340 are configured through SPI bus and I2C bus respectively.
Figure 2. The Hardware Diagram of Image Acquisition System
The board of high-frame-rate and high-resolution image acquisition system can be seen as following. 
Image Preprocessing
The image preprocessing of the image acquisition system has to take into account the color temperature of a light source, which refers to the relative warmth or coolness of white light. The aim of image preprocessing is to solve the color deviation problem, mainly comprising color space conversion and auto white balance. The novel AWB algorithm proposed this paper is based on YCbCr color space.
Therefore RGB color space should be conversed to YCbCr color space firstly. Then after determining and getting near-white region, We will judge the validity of white point region. Then the channel gains of Cr and Cb are calculated iteratively according to the parameter n to correct the unrealistic image.
The figure 3 shows the flow chart of image preprocessing. 
Color space conversion
The RGB color space is widely used in the field of image processing. In RGB color space, each color is characterized through three chrominance components, i.e., R (Red), G (Green) and B (Blue). Every color in the world can be displayed by mixing the three tricolors with different proportions. YCbCr color space emerges with the development of the video standard ITU-R BT.601. Y denotes the luminance, while Cb and Cr represent the chrominance [8] . When 0 Cr Cb   , the color is considered as white on the perfect reflect assumption. So before the AWB process, it is necessary to convert the RGB color space to the YCbCr color space. Whereas it will be complex if the input data of DSP48E are negative .Therefore the conversion formula is as follows: 
From the formula above, we can see that the range of Y,Cb and Cr is from 0 to 255. To improve the efficiency of the color space conversion real-time processing, DSP48E units in FPGA are applied to carry out the conversion. The RGB color space to YCbCr color space based on Formula (1) can be transformed as:
According to the characteristic of DSP48E, 4 DSP48E units will be used to implement the color space conversation. The figure 5 gives the operational principle of color conversation in detail [9] .
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Auto white balance
Nakanon, et al. proposed a method to detect white points of an image in YCbCr color space [10] . R.Z. Zhou gave a additional condition based on the correlation between Y, Cb and Cr to find more proper white pixels to calculate the averaged chromatic aberration [7] . The near-white region is composed of pixels that satisfy the following relationships:
According to the above relationships, a three-dimensional space base on YCbCr color space have constructed, which comprise all the determined white points , i.e., near-white region. Figure 5 shows the structure of near-white region . If the number of determined white point is too small, the region is discarded because it does not have enough color variation. To improve the precision of estimated color temperature, only the number of determined white points is more than threshold N, can the near-white region be considered available. After five times determining white points statistically without satisfying the relationships above, the threshold should decrease to its seven eighth. During the process, we calculate the averaged chromatic aberration (Cb, Cr) of the near-white region to calculate the channel gains. To maintain the color constancy of an image taken under different light sources, a novel channel gains calculation method has been proposed in this paper. The figure 7 shows the process of Cr and Cb channel gains calculation. Compared to the traditional AWB algorithm in reference [7] , the novel n  .The parameter n determines the precision of the Cr and Cb channel gains. And it is initialized as 3 in this paper. When M is less than the threshold  , the threshold will become its half and the parameter n become 1 n  . Through this way, we can improve dramatically the precision of channel gains iteratively. 
Experiment and Result

Color space conversion based on DSP48E
The DSP48E multiplier supports 18 25  binary multiplication between radix complement. It produces a binary radix complement of 43 bits in the form of 2 partial product operations. The partial product result is extended to 48 bits by the multiplexer, and then passed to the three-input adder as the input.
According to formula (2), the input data (RGB color space) need to multiply with the coefficients to obtain the result, whereas it is difficult to implement the float operation with DSP48E units. Therefore we decide to magnify the conversion coefficient by 2 N times, i.e., to transform the coefficient to binary integers though shift operation. Multiply both sides of formula (2) by 16 2 , four coefficients also increase in proportion. Then we can get a new formula as shown in Formula 4.After getting the YCbCr result, we have to minify the result by 2 N times though shift operation [9] . 
This color space conversion have implemented in the development environment ISE 13.4. After the simulation in ModelSim 6.5, we get the timing waveforms graph as shown in figure 8 .This algorithm greatly simplifies the design process with a few resources. After eleven times iterative processing, the simulation results show that the novel AWB algorithm obtain good performance. The table 1 shows the results of some parameters in the process of AWB. The objective evaluation method described in [11] is used for performance comparison. It is based on the average chromaticity value of the achromatic patches. a lower score of sq means a better result. Compared with the traditional algorithm in reference [7] , The superiority of our method is rooted on the fact that the novel AWB algorithm improves the precision of channel gains calculation, and performs better for most cases in the objective evaluation. The simulation results of two AWB algorithms can be seen in the Table 2 . The subjective evaluation shows that the image quality is much improved after applying our method. The figure 10 shows the processing results of traditional algorithm and the novel algorithm.
(a) (b) Figure 10 . (a) The image generated by traditional algorithm (b) The image generated by the novel AWB algorithm
Conclusion
This paper introduces an image acquisition system, which can realize the real-time display of high-resolution images at high frame rate. It is capable of processing1920 1080  pixels at rate of 75 frames per second and 256 256  pixels at rate of 1580 frames per second according to the configuration .The image preprocessing is the key part of the system. The color space conversation from RGB to YCbCr is simplified and implemented using four DSP48E units in FPGA. Then a novel AWB algorithm is proposed to maintain the color constancy of the image captured by CMOS image sensor. The experiment results show that the precision of the novel AWB algorithm is better than the traditional algorithm in reference [7] . The complexity of the image preprocessing is quite low, and it is suitable for real-time implementation base on FPGA. Therefore the image acquisition system with image preprocessing designed in this paper has broad application prospects.
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